The conduction system and expressions of hyperpolarization-activated cyclic nucleotide-gated cation channel 4 and connexin43 expressions in the hearts of fetal day 13 mice.
We investigated the development of the sinus node of the heart conduction system by localizing hyperpolarization-activated cyclic nucleotide-gated cation channel 4 (HCN4) and connexin43 (Cx43) in the hearts of fetal day 13 mice. Horizontal serial sections of day 13 whole fetuses were stained by hematoxylin and eosin and immunofluorescence to identify myocardial cells that express HCN4, hyperpolarization-activated cyclic nucleotide-gated cation channel 2 (HCN2) and Cx43. Expression levels of HCN4 and Cx43 were determined by quantitative RT-PCR in both fetal day 13 and adult mice. We found that both Cx43 and HCN4 expressions were located on the cell membranes in the hearts of fetal day 13 mice, but Cx43 was distributed throughout the myocardial cells. HCN4 expression was concentrated mainly in the left dorsal epicardium of the right atrium where Cx43 expression was low or absent. Quantitative RT-PCR demonstrated that HCN4 expression was significantly higher and HCN2 expression was significantly lower in fetal day 13 mice than in adults. We found no statistically significant difference in Cx43 expression between fetal day 13 mice and adults. HCN4 stained myocardial cells in the left dorsal epicardium of the right atrium are the origin of the sinus node and the remainder of the heart conduction system.